JP10242143 



Page 1 of 1 



SEMICONDUCTOR DEVICE, METHOD AND APPARATUS FOR MANUFACTURE THEREOF AND METHOD OF 
FORMING INSULATION FILM OF SEMICONDUCTOR DEVICE 

Patent number: JP 1 0242 1 43 
Publication date: 1 998-09-1 1 



Classification: 

- international: H01L21/316; H01L21/31; H01L21/768 

- european: 

Application number: JP 1 9970043696 1 9970227 
Priority number(s): 

View INPADOC patent family 
Abstract of JP10242143 

PROBLEM TO BE SOLVED: To lower the dielectric 
const, and improve the burying characteristic by forming 
an insulation film by the chemical vapor deposition using 
a mixed gas of a silane-based gas and hydrogen peroxide 
and a mixed gas of silane and hydrogen peroxide. 
SOLUTION: On an Si substrate 1 an Al wiring 2 is laid, 
a lower layer plasma oxide film 3 is formed on the 
surface of the substrate 1 and Al wiring 2, an Si oxide 
film 4 is formed on the film 3 by the chemical vapor 
deposition using a mixed gas of monomethyl silane 
which is a silane type gas contg. Si atoms coupled with 
hydrocarbon groups, silane and hydrogen peroxide 
water, and an upper layer plasma oxide film 5 is formed 
on the oxide film 4 to obtain a flat layer insulation film 
6. This lowers the dielectric cost. And improves the 
burying characteristic. 



Inventor: 
Applicant: 



MATSUURA MASAZUMI 
MITSUBISHI ELECTRIC CORP 



file://C:\Documents%20and%20Settings\bepatterson\My%20Documents\EPOPrev^ 1/9/2004 



THIS PAGE BLANK (uspto 



(i9)B#Bftiw (jp> < 12 > & 4# IH 1 & # (A) w)mmm&mm 

#W¥10 - 242143 

(43)&WB ¥^10^(1998) 9 ^11 B 



(5i)inta e mmm fi 

H0 1L 21/316 H0 1L 21/316 X 

21/31 21/31 B 

21/768 21/90 K 



*SM* »jR«©S9 OL (£11H) 



(21)fflH## 


ftB¥9-43696 


(71)fflliA 


000006013 










(22)tUMB 


¥j£9$p(1997)2H27B 




«3K«=F«fflEyL©rt-Tl 2 # 3 # 






(72)»W# 


ftffi IBM 








JtO£«^ftfflKA®fc-Tg2#3*t — • 














(74)ftl!A 


#a± web aw (*2«) 



(54) Bswosftj *mmm. mmmosmmm^mmsommmmm 



(57) [S»] 

CVDfttJ:0HMOK4**^W-i. *<0HMOP4 




5 : zr^x^mitm 

6 : fS 18] tfe 45 K 



(2) 



1M¥ 10-242143 



i mm i : ^mmm.^mmmmx'h -> x , 

: mm 2 ] m^£fcmmtT)v*)vmx-h izt 

i mm 3 ] mzT)u*>\smi* nmb s \ m v* 
i->vm&&\ a± bvx i-)vmx-hh z t zmtzti. 
mm 2im<r)^mwm.(r>mm^-m. 

i mm* 3 ®W)v*>vmtx.*)vmh s \ m vx. 
*)vmhh v m h y xf-;^-c& & z t z<im 1 1& . 

[i»^5 j mw%.ik*.mm±K-)vmx'hhzt i 
a. 

o-6 or. immmmm^E^<mmn4 o o 

-2000raTorr, Wi^XD/fXdUt^fSmt 
0-1 20s c cm. «EKflttk3aSfc|g^Lfc^'j3 
yig^^frS^y&tfxcotf^^o^BliO sec 
mJ:0*<12-0 8 c cmfelT, KfiEiiiWbic**^ 
^SHfoDttHttO. 3 5-0. 8 5g/mintiMi 
fc^Slfc-rS. lf^l^V^L5cOV^AH:ie«<7) 

[H*3S8 ] flr£«Slt&»Ktt§ir$$ 1 £n 1 6 w 

ztiizt mm t ■** . 7 
B«ia^f**«±t^JSii!^^^-ri.ig2o±gk , 

ms&mm&mm 1 &v > 1 6 <o i ^ancie©^* 

[00 0 1] 

^WM^mm^comtmmmmm t , mz, m 

i^*^6JBBMffllB^»tiarffifc:BW-4 tore* 



[0002] 

[ 0 0 0 3 ] 01 5-01 7 (CtJV^T, ##JRfRHW4<X 
^tc7)$r*-f, lpliBEsLfcn*?, t&RltfJftftS 

W7*5X"?Kflail, 4 pliS i H 4 iUtfH 2 O 2 c0?g£ 

tf^l^TX^XvcvDftfccty^j^tot^ya 
flHlflL 5p[iil«r7XvM«, 6p(i, 
XvKftR3p. ^yn>«fl«4paV7-7XviMfc 

ii 5 Pfr^m&ztizmmymx'$>s>. 
[0004] mz. rnmnmm pumm^tumsx 

[0 00 5] 0i 5iz^-t xdiz^ ^yay»Btip± 

T^$ffiH2pcDflE£?I5 idtcLT. TJIT*4T 
5Xv|Wfcil3p*»jfi-r4. 
[0 0061 016 fcSttidfc, S iH 4 fcJ: 
U'H 2 o 2 ozg^'x S- flft v£ c v Dffit J: y *^ y 3 >k 
ftR4p*»jiS1-i. ^rfc. 5^y.3>^MkH4ptt. T 

[0007] «at v 01 7 tTK-f J: a te. ±.m<7)y°y 

XviWKH 5 p Sr . >- y a y^-fblS4 p^ftSrSo X o 

[0008] zombis y a y§HfcJ£4 p (i. lilTco 
lt¥Bm£lzj:t)£M2tiZ>. 

[0009] i-f. TEt^rtS iH 4 36*H 2 O 2 (!0Kfli 
RJEtiO'^y-zKS i (OH) 4 ) 

[0010] 

[ftl] 

S i H 4 + 2 H 2 0 2 — S i { O H ) 4 + 2 H 2 
[00 11] 
[ft 2] 

S i H 4 +3H 2 0 2 -S i (OH) 4 + 2H 2 0 + H 2 
[00 12] 
Ut3] 

S i H 4 + 4H 2 0 2 -»S i (OH) 4 + 4 H 2 O 

[0013] mz, M&ztiK.i'? y-Mt, Tmz^ 

m hz tx\ y'J a yfflm (SiOj) ^4flg-r 
4.- • 

[0014] 

[ft4] 

n S i ( O H) 4 -* n S i O z + 2 n H 2 0 
[0015] -icoj; o Wmu&tf*/ y 3 1 p_t 

[00 16] zm. Mf8.ZtLt:^VaymW4p<n 
ftTffimit. 01 8{c^-fJ:a(:, s i -0IS£, s i 
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[00 17] 

: o o i 8 ] mh. muzvtmmmmzm^ii 
ft, tU«y7y(siH 4 ) tmnt*m (h 

2 0 2 ) tc7)ii^X$rfflV^TCVD (Chemical Vapor D 
eposition) JSfcJ: OS'U 3>*ftll!fc»ftl/OVfc. 
i^U3>SflJ»i, 0. 2 5//ml;lTOffiW$:ffi 

iu *Wc «fc 0 i B¥fflfl:ffffl**ti t *^ » ft*** 

4>fleffl§*lTV^SOG (Spin on glass) JS»fcft*> 

(NOVEL SELF-PL ANARI ZING CVD OXIDE FOR INTERLAYER 
DIELECTRIC APPLICATIONS" (Technical digestof IEDM'9 
4<O117-120H)&tTPLANARISATI0N FOR SUB-MICRON DEV 
ICES UTILIZING A NEW CHEMISTRY" (Proceedings of DU 
MIC conference' 950594-1OOX) fc£B ) . 

[00 19] L*>U isyS-iV (€l~ffc3) 
HLZtvtiisVayWtm (-ft 4 ) VMftW»lt4 . 0- 
5. 0T'l>l>. ifi^^^^oattllHkfckfc^VV If 

0 . 3 u mUlTfc ^fcfco fc£BS8IS*)S&#** 

[0020] LCDftmt. ±.H<7)£d%mM&ZMm? 
hti#>iZ%Ztltzi>(D?$>*) . ^yty^vM^t 

i»tojcs*0>ate#x* I. v^{±£/5 yaw* taint 
«rtt*t>*u § L>izteimmmTth*mftm 

[0021] 

fcttffliE**fc***i: I fc : s 'J 3 y Iff ^ 5 

[0022] m 2 <mmz$h & ¥m#mw<vtmmM& 



[0023] &3<^wiz&h*m&mm<?)immf8. 
um. m2<7)^B3^^^a^^^^^-ci> 

[0024] m4nmmz*m#m&<7>mkmfSL 
ma. %2mwv^frmvmkmf$Jimx'h 

[0025] a$5^^fli«^m^iiotetsin»j£ 

(00263 ^6 <Dmmi^mmm<7>immm 
um±. % i ofswsrv » im 5 ^mm^rti^zsm 

»J»*^aflE<OBlKi- 1 0-6 O'C, ffiEttlBHaJB 
^B#c7),E^<7)^H(±4 0 0-2 0 0 0 mT o r r . ffilE 
i/7><DtfXr$i3L<?>mZ0^1 20sccm, ffifEM 

ikkmrntte-s ut^ y 3 ygff££tr ^ 

#*SUfc>5«Htt0 sccmj;0^<120sccmlil 
T. UeftlWbic**<O^«tt<0JSI»i0. 3 5- 

0. 85g/mi n-C»6if:*«MRk I/O**. 
[0027] MI7c0fSHJI<9¥#tt§gfi{i, ¥£tt*t£ 

[0028] *8<0HqB<VNWfl«aB±. JS7tf)aWtf) 

^*ga-c$> o t . friesra^^i^ i »^ ^ 

[0029] *9 w»!8^NW)M<0BJt*JSi. * 
S^liOIgfc. IME4««SRJ:t: 

1 , BlTiaffi»i:* 1 *>3HB3rO LIS 6 co^hj^v ^ 
[0030] 

[oo3i]0i~03ii. mmcomm 1 
wumtmrnomm 1 c*i»t* y'ja yK^^-e-ii-e' 

[0032] jfe-f, HUC*JV^T5/U3y«Rl (^N» 

t^se«2 (^mian) *«a§^T 
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%>■> =5r*3. ^XyXlMtWilte. T?X-?CVDm 
lz£->XBfcZtlX^$,. Z<r)&f?>TyX-?W.<m3<?) 

xvxvcvDmzzz-MmBimmi. ms^m. 

^3 0 0' C N EEW>'7 5 0raTorr, MMW^- 

tfs o ow, mmttxizs i Httm^ikMrn <n 2 o> 

fi, 1 0003j-y^hn-i,-C'J)l). .I?)*§£\ Eft 
JfXbLXTEOS (Tetraethoxysilane) bMmZM 

flM2SJK4 0 0° C v JEE^J5To r r\ MfflW^-Z 

5oowbLXT?x-?mtmm&Lxh^\ 

[ 0 0 3 3 3 {Jet. 01 <9S?jIIgO»7f£J4, 02fc 
*H"J:-3£. Tfl^r7X-7i?^DK3±(c. ^bK*S 

2 S i H 3 (CH 3 )+ 3 H 2 0 2 
[0 0 3 7] mz. BfoZilfzSiCHs (OH) 3 (i, 

^Kfctfm a £ k?; si < c h 3 ) Oj . 6 
&(ft6). si (oh) 4 ifln*##&ivMi&x* 

2 n S i (CH 3 )(OH) 3 -2 n S 

[0 0 3 93 ZMMLtil. SiCH 3 (OH) 3 fcSi 
(OH) 4<0+BKW5±&SV^4S i (CH 3 )0 1 . 5 fc 

s i o 2 <nmmumm±cr>mbiz x o . 112 t^j; 

d=SrHMOJR4**»jS?fL6. 

[00403 &fc, £^HM01R4tt«3feoa»OSi 

(OH) t tRI«fc:flBifcaa»tt*«p^fc», ttltffl& 

[004 13 Itftfc:; 02^1BtIg^*nmt 03 

Rfcft 5 fc ?\ ¥ffi&liat&Bil!t 6 

^i). zcDTyx-?®{km5<mimmi. rm 
hm-xh^tzt ix *^bj<7)3&s gftt&v 

[ 0 0 4 2 3 X. Z\<r)ryX-?m{\M5cr>±MUt. 0 
f*l%^2MU0)TfriBMimj6.Zti* 1 
fcffitlHcrr^XvKftlgL ^UayHfUl, 

serjwbssju %mwmmiith¥mtmmz 
[00433 mz. iMLtz^ozymtm (hmo 

JR) ^MfrCoutl^S. 



Xh&^S t^Vi/yy (Si H 3 CH 3 ) , l/yy (S 

i h 4 ) , ffitntfcm* (h 2 o 2 ) wat^^tjBw 

77X7C VD& (ft^fflj&R£) fc«S 0 i/'J 3>K 
ftl!£4 (HMO : Hydrogen peroxide and Methyl si lane 
based CVD Oxide) ZBffct&<, :«±3C, y'Jay 
K«4<4, r;PSi»2tadJ:dfe, 7^5 K* 2 

[00343 <r^/^f-;^5y, x^y, 90HbK 

[003 53 TIBtw^S i H 3 CH 3 tH 2 0 2 <7) 
■ KftRBtiOSiCHs (OH) 3 #4j£3*iS (ft 

5) . |5lB#{C. fl^tt»"C*L£S i H 4 £H 2 0 2 C7) 
ft?SIElcJ: 0 S i ( OH ) 4 %>&&Zti6 (ftl , 

2, 3) .. 

[00363 

[ft 5 3 

-2 S i (CH 3 )(OH) 3 

* K*J8&KfttfjB« « £ fc X\ S i 0 2 # 
£j££ftl> (ft4 ) . 
[00383 
[ft6 3 

i (CH 3 )0 li5 +3 nH 2 0 

[00443 ^miimwm i <mmmt lxh. ±m 

?y ( s i h, ( ch 3 ) 4 ., ) A'xizmmkfcm* ( h 2 
o 2 ) ty^y (siH 4 > zmiwth* ^m.m<rmm\ 
tflv^r/^/Py^yii *y^<^-;^7> ( s i h 
3 c h 3 ) x-h o , ^^W4^?aK^- io~6o 

C C) . MW4 00-2 000 (mTor 
r), Si H 4 tf>'#.XS£fc&*0~l 20 (seem), 
S i H 3 CH 3 CO^X^»/&>*0 (seem) J: 1 2 
0 (sccm)tlT. HzOzO^eSA^'O. 3 5- 
0. 85 8/ml.a-cniZkb-tl.' 

[00453 Zcr>m. MtKl,*. SiH 4 fcSiH 3 C 
Uat-ktrtfr/ztfAtiUtli. 12 0 ( s c c m ) X'h 
h. Mm. S iH 4 Sr50 (seem) tb 

tzm^lZii. SiH 3 CH 3 (47 0 (sccra)i55. 

ttzs i Htm'xwMzm-Zittz^ms i h 3 c 

H 3 iO^«Si(iiijirri,^ bk%*). fltfir. S i H 4 co 
^SSrtMJn$ ^^(cfi S i H 3 CH 3 w^saWi 
JSiJ^-4£ fc.fcfc*.- £iO%^C0S i H 4 &Z>'S i H 3 C 
H 3 C0^X&t^ft<0T ( S i H 4 &tfS i H 3 CH 3 ^ 
^xaUt^O (seem) X'%^) "C14, H4(C5rf J: 
^U3^Rft|R(4Si -0tg^ Si-CH 3 i|S 

[0 04 6 3 lety'j^ yigftHo^ffiiitton-t 
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m (04 > tmk<mm<oi'V3>fflL® (hi s ) t 

6 £ "CJk»«** i fiT't 6 £ fc 5rS . 

[0047] *g%?>£gg 1 0&mm%?s>m ■ 

Jt§M*(i. «k & v U 3 >»fl«4>ifcSW 

¥#4 . 5 h <*>fc*f L . *ggffc<QJBJB 1 lc J: 4 5/ U • 
3>K«±3. 3-3. 4T*£>I>. 
[0048] Ja±tB93 Lfc J; 3 fc. *IUi07gflK 1 fcJ: 

[0049] ^cOcfc a fc. *mm<mm 1 <0»flt: 
s. 

[ 0 0 5 0 ] *HJfec7)^ 1 T'UU HMOJR4« 
TSc07'5XvK«3±t^L^^\ VyX^Wk, 
m 3 £ J&fcWzfflST^ 5 Ell 2 lAzm. IX hi 
W 

[0051] (%mmm2 > usso^® 1 rut 

TlV^lWyyVt LX^SX^Visyy (SiH 3 C 

S i H 2 (CH 3 )2+ 2H 2 0 2 
[0058] mz. ZtfLZtltzS i (CH 3 ) , (OH) 
2 tf&m&W5tf&Z hZtX\ Si ( C H 3 ) 2 0 2 » 

mzrih ut8).. 

ii S i (CH 3 ) 2 (OH) 2 — n S 

[ o o 6 o ] ^yyhmmcDmm 1 1 mucfl&K 

jE#j6£, *Bf*Si (OH) 4 . ft*S£fi&1fjS i0 2 # 
4u£§il& (ftl ,2.3,4). +ra*S i (C 
H 3 ) 2 (OH) 2 &tfS i (OH) 4 H±, ft&V^&BK 
£j£feSi (CH 3 ) 2O2&VS i O 2 R±<0Rl6fcj: 

[006 1] fl&ar, h y^f;i,y7yii, Tmz*?m 

ftBUB Hk9 ) . IM*:8S£RJ£ (-ftl 0 ) WflS¥R«*« 

11 S i (CH 3 ) 3 (OH)-» a S 
[0064] Vty-lVl/yy. hVt+Arisjy 

[00 6 5] i/tf-JVi/yyhhWthV t+JVi/yy 



H 3 ) £ttJHU;01**U;* t . ^f;Py5^(Si. 
H 2 (CH 3 ) 2 ) fcitfh'-MfVlo^y (S i H (G 

h 3 ) 3 ) *m^xmwzcm%&mth. 

[ 0 0 5 2 ] WT\ Z*mM9m0m.2 S\ B(c£ 
[00 53] 06Ji, Vty-tVi/yy^ftWXi/V^y 

mm m& Ltz^m=^im^m,mzm-mxh 

8tt, «*^affiO>-U3yK^t*IISfi^S2c7) 
[0054] *Htt^JgJB 2 y 3 >*MUKi. Igffi 

-Hmx^mwm.<^mmno . m%&m. mmm 

V*+)Visyyhh\^yv*^)Vyyy\,zm>^z. 
t <»h-xh h . jamwm 2 iz& ^x > y 3 
(mas. sm*. 

y^f-^^yfcSWft***!: y7V.. fcS^JiJSK 

[0055] OT. *HSfecO^® 2<OflSSR^C*i8H^ 
[0056] ^mSb<r>BM2Xm^ t J* 3 f-)Vi'yy 

it. ^frmz^i-m^m^mzhztx'Si (ch 

3 ) 2 (OH) t mzjgLZtlt (-fb7) . 
[0057] 
Utl ] 

- S i (CH 3 ) 2 ( OH) 2 
[0059] 
Ut8] 

i (CH 3 ) 2 0 2 + nH 2 0 

3) . BUcffi^KJC (ft4) *>S#l»^tT\ 03*9^ 
y3>"KftB!436«mS§n.ft.' 

[0062] 
[^9 ] 

S i H(CH 3 ) 3 +H 2 0 2 -»S i (CH 3 ) 3 (OH) 

[0063] 

[ftl 0 3 

1 (C H 3 ) 3 0 + n H 2 0 

2 ffi v 'J 3 ylKfcilc94HMgji(i . 0 6 StX0 7 t^-f 
iat. Si-Oi^ Si-0H8£XtfSi-CH 

lo3fcOCH 8 S* f 2o*4V^li3ot|-&LTV^i 

4 ) km. mmmzitx-s iw.?m&ix\^ 
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Mlzit . g®m&?Z X o fc<f *) , y y 3 yKftH£ 

B2cr>i/>j a>mim<7)ft?mzimm<mm i «ohm 

OR* RHJMc, S/ U 3 >«fl«^>«f«jWSTt-4 £ fc 

[ o o 6 6 ] znx o (c, v y 3 viHki«<^F«art 
^««*%t^^ c: t x\ itmmmmT*m& z t # 

1> z t a*-ct «ut«ft)i»f*tt^ies-cai « . t 
muz s&vmMm&mtt a ; t twists 

[0067] ^t*<0»IB2<OWicoa*f fcSHiBt: 
M2 <n =s y 3 y |JMl«<9*ft *ftoJt»W«i . «s*o 

fi«fc «t -5 x y 3 y»<ijiottm»t4 . 5 r* « <wz 

»U ^HtW»»2(cJ:4^'j3>'|8flaWi3. 3~ 

3. 4-c&*. 

[0068] fcLtfttHBLfc J: 5 (C *HfS^ffi2 (c i 
& v 'J 3 ylHI^<9itIM*f4fi!#c7)gffi<oy ij 3 yg? 

I). 

[0069] .IOJ: 3 (e, *H*<WK«2<0«Wfc J: 4 

y y 3 viwuwi , ^y ? y&tzit h y * ^y 

f^y7y^itli h y**7l^5>kaHWbieJIWci:«>> 

[0070] (HJfe<0J®£3 ) ULL HfSc» 1 , 2 

4tyxf;Py5y(SiH 3 (C 2 H 6 ) ) , y'X-f/W 
X7> (SiH 2 (C 2 H 6 ) 2 ) , h'jxf-y^y (S 
2 S i H 3 (C 2 H5> + 3H 2 

[0077] 

2 n S i ( C 2 H 5 )(OH) 3 -» 2 
[0078] S^yfc<fl3£RJ6('fcl. 2, 3, 

4 ) si t T4«s i (oh),, mums 

SiOtifi&gLZtLl. ZCDSi (C 2 H 6 ) (OH),, 
Si (OH) 4 »«|±, *>&W4Si (CH 3 ) 0 

i. 5 . si o 2 ff>mmmim±m^K^zx m3<r> 

5'U3>«fl«4jWfiftS*l4.' 

S i H 2 {C 2 H 5 ) 2 + 2H 2 

[0081] 

n S i (C 2 H 5 ) 2 (OH) 2 - 
[0082] Srfc, hyxf-;^5y(COV^TtH« 

fc. TieK^-tmrae (fti5), jm*»^rj6 (-ft 

1 6 ) <0fl?j6R]6, isyycolt¥K& (it 1 . . 2 , 3 , 
4 ) jWB;'6ik-cH3<o^y 3yK«4A«$ti 



iH (C 2 H 5 ) 3 ) *Jflv*TfcB«$r»**#*-*. 
[0071 ] OT, .Itf>#fl*>3SltO»!B3 Wzm 

[0072] H9(4, ^yx^l/y^ySrfflivcyjrj 

*s. ai o(i, i y3^->v : y7>zm^x i vv=ivmt 

HI 1(4, MJxf^y^yS-fflVvty^rjyiHUifc 

2(4, m<vm<7)i<>vzi>mtmt*mmmB3<7) 
*/V3>mimtv>itm.mt:$k?r7yx'&z>. 
[oo73] xmrnnim 3 <r>^ y 3 yigftn(4 . siife 

C0»»B 1 C7) H M 0)14 &tf HHPMBJDi 2 <7)y 'J 3 y|£ft 

H4 k humc. . lotfe^^oi 1 <m\ ~0 3 -c^-rsji^ 

.X f;Hy5 yfcfflwc V xf-;WR 9 y S-tSffl 
LTV^jfiCCfcS. X, *Hf|c7)^®3tiJ^Tyy3 

y^ftiRS-m-rs^ff (mas, »jse*» ^st 
(4, mmmmi, 2t^<nt^t¥X'h^. 7 

7X-?cvDmiz£*)'fro« ^/xf-zpy^y, y'xf- 
y* 4 u(4 h y x^y 5 y fcj§Kft***fc y 
?y, *sv^ij^iyMfok^*aainLfca^^^ 
ft^siEtJ: yyy ^ymw&ftm-hz t mix- 

[ 0 0 7 4 3 1ST. *H6fecD«ag 3 O^R^^gJHfl 

[0075] ^yx^;^y5y(4, Tiat^-rs^bRJE 

(ftl 1 ) s ffibKM^-RJS (ftl2) «Xfc5SBU&WB£ 
SCkT+ISWsSi (C 2 H 5 ) (OH) 3 ,«»4B)ct| 
Si (CH 3 ) O ui tf£&Ztlt. 

[0076] 

0 2 -2 S i (C 2 H 5 )(OH) 3 
n S i (CH 3 )0 15 + 3 n H a O 

[ 0 0 7 9 ] x, y"x^y7y(4, TltstiMtR 
JSG (ft l 3 ) , (ft 1 4 ) oft^asE, y 

^y^ft^RiC (ftl , 2, 3, 4) k-CPI 
«t03«yy3ySftH4*«§ni,„ 

[0080] 

[ftl 3] 
0 2 -S i (C 2 H 5 ) 2 (OH) 2 

[ftl 4] 
n S i ( C 2 H 5 ) 2 0 2 + n H 2 0 

[0083] 

[ftl 5] 

S i H(C 2 H 5 ) 3 + H 2 0 2 -S i (C 2 H 5 ) 3 (OH) 
[0084 ] 
[ftl 6] 
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n S i (C 2 H 5 ) 3 (OH)-n S 
[0085] ZOXoliZ^ t;if;^7>, xlf^ 

[0 086] tyxf;^7V, y-'xf-^y^y&i.u 

m&<n*mmm30>is y 3 yi^WF*jt«\ 
09, sioatfHi nc3%ti3(c, si-o^, 

S i -OH*g£&tfS i -C 2 -H 6 #&3&»fcfl|j£S*un> 

(04) mm<mm2cr)^j^>mi\M4 me. 
0 7 ) <ds i sm t t >- y 3 y»^tJRiH t «jtrt 

fc,5ftS*tej&y«fir<$r->"0>*. £<ofcft. 

H M OM4 * 6 2 CO =y y 3 VRflJ|4 (C 
^U3>»flJI4p (018) tHMlXi>®&tf<& 

TLx\.*z.k#. mmcommi, 2t^*y±xi > mm 
[ o o 8 7 ] x. m&omm 1 . 2 onMis%^<>ttsi 

S 1 0 1 2 tc^-T J; 0 (c . ft*<7)8»c0 y'Jn yKfl: 

«*U . i * ^ U a vlHfclWDJtR** 

4. 5T**S?)fc:*rU ?mM<rffi®.3l l zj:&i'Vav 

[0088] wdmitz ct a (c. *mmmm3 k j: 

tti££ ^{iHSfe^SI l , 2 U a fiWfclltfcib^-C 

t . mw&co&Tzmh z t mmt a* . 

[0089] iridic. 4Mo^3aft9i£J:« 
$fctthyxf-^9>ky5^kiai!Mblc**fc<oa 

h y xf-^ v 7 y t $iHk*s* t com.£#x 

2 S i H 3 (CH = CH 2 ) + 3H 2 0 2 

[0098] 

2 n S i (CH = CH 2 )(OH) 3 -2n S 

[0 0 9 9] -73, S'?Vt><fl&K& (<ffcl , 2, 3, 

4 ) t x\ *mtks i (oh) 4 , mm&s. 

VaSi Ottf&ft&fl*. Si (CH = CH 2 ) (OH) 
3. Si (OH) 4 tf5+|BI*H±, Si (CH = CH 2 ) 

(OH ) 3 , Si o 2 <o*R^jS»H±<^(ls?6RiBt:J: 0 
03<7)^D 3yKftR4 jWBlfc&flS. 

[ 0 1 0 0 ] , \L-)i>is v % sir$>&tiLZtctz *s U 3 
>*fl«4li, jfchJtaattttfcSTL-O^fcft. fiflttfl 



i (C 2 H 5 ) 3 0 + n H 2 0 

imtizth^imx-hi, 
[oo9o] > inna^n 1 , 

y^tsi h 3 (ch=ch 2 ) ) zm^xmmz\t 

[0091] wf. zcomcomM<mm4*. mizm 

[0092] 01311. t'-^y^yJffl^ty'Jny 

i fzig>ntcr>ft?mik zmamiz^-tmx'S) 

* . 0 1 4 it . fiaw&ffi^ y 3 y|g-fLJ! fc *HJS<r) 

mm4co^v^ymimtcoitmmmim^y7X'h 
[ o o 9 3 ] *mmcoBm4o~>v 3 yiwui 

tt, IUto0»JBl<0HMO|»4atflBt^»JB2. 3. 

4«y'j3 ysflai4 1 Rat, mmcomm 1 <0H 1 ~ 

0 3 T'^-rS3t7j«(c J: 0 *NWIs»0«fi *ff 5 . - 

XflBl. 2, 3T"{»4fcLT7^;^7^^fflV^ 
Hfc**. t'x^y^yt^ot^iWftS. 
[ 0 0 9 4 ] X, *HM^©4 tt>v^-c y 3 yKfl: 
«*»JSt&ftfr (»JS«1«, JB«Eft. 

(4. mmcommi. 2. 3^Ht*tt-c*>9, r^xv 

flfljwa&fc i y ^ y 3 >-iMfcii*^jat* -r 1 1>® t 
xhh. 

[0095] OTs ^mmmm.4 cott&K&xmw 
■ft. 

[0096] \L-)V^yy\t. TE(C*tlWfcBK (-ft 

17). iMdt^^JC (fti 8) fiofl^RK*«s*; 

tT', 4>S*Si (CH = CH 2 ) (OH) 3 ,ft^4)S 
»Si (CH = CH 2 ) (OH) ztfmXilh . 
[0097] 
Iftl7] 

-2 S i (CH = CH 2 )(OH) 3 

[^18] 
i (CH=CH 2 )0 15 +3nH 2 0 

[01013 h'-^^^ycaK'fbk^Tki; ^^>-S:^ 
So Lfc*£<o4*ft<o#!B4 toS' y 3 yKftM4 <o#? 
flBUi, Hi3fc^H-J:ac, Si-og^ Si-o 

Hfe^a^Si- (CH = CHj) 
V^S. i<?5^)S i^li> HSS^.^1C7)HM0)14 

( 04 ) RvmmcoM® 2, 3<?>i/ y 3 y^^is ( 0 

4. 06. 07. 09. 01 0. 01 1 ) (OS iJI^t 
t\MLXi/*J 3 >K-fbli^^«J§l*ltC Aft 4 9 
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U ^ ^K^ifSffiWBB 1«HM ORXtfSSfcajBS 
2, 3«J/Uay|MJlfcifc^T, «**«fltTi-4i4: 
fcfc*. &*^J»>^y3ygHfcJl4p (HI 
8 ) k Jt«!LT i>®B.W&T ix^izb awe* * 

[0102] zoioiz. >><j?>Mimc?>fr?ffimft 

VMBMHET+b Z b X\ itWPOffiT£lll> Z b ifi 

x y 3 ygHUt4 xwhh z b isfutae^Fa 
[oio33 *mm<7>BM4 eymtegk-tbimi a iz 

WRtz X £> y 3 yBHfcKtf>ifcSl«*4 . 5 1* s at 

*fU 43tlt«0»»4fcJ:i^'j3>'IWIJWi2. 7T* 
[0104] J2UJWIU; J: ^ (c, *2gJfc<0JBS14 1 J: 

^ ^ y 3 yK-ftMcojti^m*«i^*c7)Sffi(7)^ y 3 >k 

y 3 yiwuifcit^T . itimmcoi&Tzmz z t 
mmbtth. 

[0105] Z<7)£ 0 fc % *H)!i^ffi4<7)^0J^J:6 

ft &\ m y b a&fck&fc 

b <7)m,£*fxzm^xmnmmit<7)$)%:Zfti z t wx* 
ttz. ^mmtmcomtb^mmbi. wut 

i ffHUfcWBtt £ fc fc iTffi-C ft 6 . 

[0 1063 

*t^L^^y3yiI^^^7>^'xi:^5y 
tz ^ 'J 3 yjg^ ££tf ^7 i: jMWbJc**tf>fi 

ortfxzm^xtt&fa&tftMmizx *)tmmmfc?h 
z b x\ mmmt>m< , ^m^mm^i < g 

Stv^d^m^ftl). 

[0 1 073 M*B2Ktt<o*BBfe: l^itf, jltfbkXS 
ZT)V*il%bthZbX\ Tt\s*)mb&&Ltzis7 

[oio83 mtmtm^muzxtLii. rn^nm 
bx\ xj-jim^ s J3i^Mthh^th vx+Mkbik 



[0 1 093 ll«JB4gE«^)»Hfc:J:h.Br, Tfr*Mk 
Zjz+jvmb h \ *tt i^x^aft 3, ^4 h y x^Si 
S <! t ?, x^Sft 6 1 yxf;i^fc 6vi(ih y 

sanrct , Rra&<{&< , *>o«^a^#tt^'ct < g 

^d3&H#ft.&. 

[0 1103 BWi«58B«<0»flfc:J:*itf, ^fl^SS 

#xm^Mt¥m&Lm&x'i> , tmmtf&<. *^ 

Btfttmzmxz h b^o*mm&. 
[01111 mx6im?)%m££iMt* magm 
mn&zvmmt:- 1 0-6 or. tmfflgjmoEjj 

^iEl&400-20 00mTorr > i/yWXXfii 

mommz o-nosccm, mt^mmbu-^btz 

is 'J 3 yJI? Sr^tf 7 >JktfX<r>#xmL<7)$!!m: 0 
sccmi^<120scc mOT. JSKfl»k3)W«0 
^5»*^Kffl$' 0 . 3 5—0.85 g/m i n fc 4 

i b x\ immtf&< , if<>wh}h&m&s. < ge¥ 

SMI* 5 *!.. 

[01121 W*3S7IB«cr)^fcj;^(f s ^^S^ 

wwuLizmn&mumzBfcziihmmmm* 
vnt. mmmm*mtmmbiik-&Ltz^vzivm? 
z$tszbx\ ®ffifflmmzm&w?%&<?>x\ im 

ymmimhfz&mmztt&tmftmwzm? 

[0 l l 3 ] «*fl8Ea<0»«tJ:W/, 

ixtztmm^-th^mwmm^m-t t t^wm 
[0114] mmnmnmizjiw. ¥mmm 

mm&%l comb , #«*36fiUit^«iSt8Sr^ 

«W*»*t4»3^)lSi:*flli, l&KM$M$«l 
=5:^ L 6 v ^*H3lEiJO^^B^^)l»^ 

J: y^«-rs ; t x\ ^«$*%< . #>o#jKieig 
* 5 fti>„ 

[an -i nwbnmmim 1 ~ 3 1 1 ^ jRignes 
mmmxmmmzTjktwmmxh h . 
[02 ] znmtow&mm 1 ~3 k: «t zmmm 
wm^mmmiizmmmmxh h . 
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[033 z mmnmtenmm i - 3 tc x & jbish&b 

[H5] z?>m&me>miiz£z>>>oay&{£ 
mnmm, mmw&mis y a vmrnnm 

[ h 6 ] z vfflmmkvmm. 2 1 «t * ^ y a yuMt 

[07] i ffmmmk<mm. 2 tc * 4 ^ y a Vint 

[08] :^B|^|«2 C J: S y 'J 3 VHt 

[09] i eomwnmmomn 3 fc: i 6 2^ u a y iMb 
[010] i<^fflH«H»<0}glll3tJ:S^i;a>|| 
[011] d^UBJc^HM^ffiStiS^'Jayil 



[012] £ emmmmmm 3 c * s y a >® 
[013] ^ nmonmmmi t «t s >- y a >ig 

[014] iO«W^)Hat<0»»4fcJ:6^U3>'» 

[015] fig^ll3I^^K^S»«^(c^ 
•TBrffi0f*S. 

[016] «£^«l8HeitR^I6ra^«^(C9 

[017] ^*<7)«^^!iC7)^glg^^Wt^ 

twrnrnx-bh. 

[018] y 3 >mw>ttmmmm 
iz^uzfflx'hz,. 

1 yyayss. 2 T^SffiH. 3. 5 7°7X-7 

Km 4 yyayK^n. 6 jri3r&i*]r. 
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